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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor manufacturing apparatus, wherein the 
inside is cleaned without having to put in hands and a 
part of complex shape and a complicated part are 
cleaned well for efficient cleaning operation. 
SOLUTION: A mechanism where a path in which a 
material used for a wafer processing passes is blocked 
at cleaning and a supercritical fluid is made to flow inside 
is built in a semiconductor manufacturing apparatus. For 
an ECR plasma etching device D1, a mechanism is 
provided where a movable diaphragm 1 1 0 is lifted for a 
wafer processing vessel 1 00a to be shielded from a 
process gas exhaust port 106, and a switching valve 108 
allows a gas inlet port 103 to communicate with a high- 
pressure gas inlet piping 105, while being shielded from a process gas inlet piping 104. The 
high-pressure gas of a carbon dioxide, for example, is pumped into the wafer processing 
vessel 100a by a compressor 121, the high-pressure gas turns into supercritical fluid state 
when heated by a heater 109, and the inside of the wafer processing vessel 100a is cleaned 
while being left standing for a while. 
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- * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the art of the semiconductor fabrication machines and 

equipment which manufacture a semiconductor device, and a semi-conductor substrate 

[0002] 

[Description of the Prior Art] A plasma etching system is considered among the semiconductor 
fabrication machines and equipment which manufacture a semiconductor device. Since dry etching 
which used the photoresist as the mask to the semi-conductor wafer inside the plasma etching system is 
performed, the high polymer which used fines, such as a photoresist, a semi-conductor wafer ingredient 
and a plasma gas component, as the raw material will arise, and it will adhere to the wall of equipment, ' 
or the front face of internal components. For example, the photoresist component decomposed by the 
plasma may recombine in a part with low temperature, and a halogenation polycarbonate may arise. 
Since the chemical ambient atmosphere inside equipment will change and process conditions will be 
changed by it if such an affix arises, a process with sufficient repeatability cannot be performed. 
Therefore, in order to realize a process with sufficient repeatability, it is necessary to wash the interior of 
equipment periodically. 

[0003] Such washing is a required activity also in other semiconductor fabrication machines and 
equipment, such as not only a plasma etching system but a CVD system, and an epitaxial growth 
system. 

[0004] The internal components which wiped and took out the wall of equipment with the nonwoven 
fabric in which the organic solvent for washing was dipped after opening equipment wide and taking out 
internal components out of equipment conventionally, in order to wash the interior of equipment had 
taken the approach of cleaning ultrasonically with pure water. And after washing incorporated internal 
components again in equipment, sealed equipment, performed reduced pressure by the vacuum pump of 
several hours, evaporated completely the solvent for washing which checked whether the desired degree 
of vacuum had been attained and remain ed on the wall of equipment, or the front face of internal 
components, and was raising whenever [ inside equipment / washing 1 
[0005] * J ' 

[Problem(s) to be Solved by the Invention] However, it was difficult to wash the part into which it 
became intricate in the components of a complicated configuration, or equipment in the conventional 
semiconductor fabrication machines and equipment. Moreover, in order to raise whenever [ inside 
equipment / washing ], it needed to carry out, after washing reduced pressure by the vacuum pump of 
long duration, and there was a limitation in raising the effectiveness of washing. Moreover, there was 
also a problem that there was troublesomeness that a gas mask must be worn so that a washing operator 
may not attract the steam of an organic solvent during washing, whenever [ washing ] changed with 
dispersion in the washing technique for every operator, and an activity mistake tends to arise at the time 
of removal of internal components and inclusion. 

[0006] The interior can be washed, and, as for this invention, whenever [ components / of a complicated 
configuration / or washing / of the complicated part ] is high, without putting in direct human being's 
hand in view of the above trouble, and the effectiveness of washing is also aimed at offering good 
semiconductor fabrication machines and equipment. The semiconductor fabrication machines and 
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■ equipment applied to this invention for implementation of this purpose are equipped with the device 
which introduces a washing solvent into the interior of equipment. Moreover, supercritical fluid is 
adopted as a washing solvent. 
[0007] 

[Means for Solving the Problem] The processing tub to which what starts claim 1 among this invention 
equipped the interior with the substrate attaching part which can hold a semi-conductor substrate and 
which can be sealed, The 1st feeding means which feeds the processing matter for processing to said 
semi-conductor substrate into said interior of said processing tub, The 2nd feeding means which feeds 
the washing solvent for washing said interior of said processing tub into said interior of said processing 
tub, They are semiconductor fabrication machines and equipment equipped with a discharge means to 
discharge said processing matter and said washing solvent, and an isolation means by which said 
discharge means and said processing tub are isolated in case said washing solvent washes said interior. 
[0008] What starts claim 2 among this invention is semiconductor fabrication machines and equipment 
according to claim 1 said whose washing solvent is supercritical fluid. 

[0009] What starts claim 3 among this invention is semiconductor fabrication machines and equipment 
according to claim 1 further equipped with the temperature control means for which the temperature of 
said washing solvent is controlled by heating said processing tub, and said washing solvent can be 
changed into the condition of supercritical fluid. 

[0010] What starts claim 4 among this invention is semiconductor fabrication machines and equipment 
according to claim 2 or 3 said whose washing solvent is the mixture of a carbon dioxide and moisture. 
[001 1] They are the semiconductor fabrication machines and equipment according to claim 1 which 
what starts claim 5 among this invention was equipped with the exhaust port which said discharge 
means opened for free passage inside [ said ] said processing tub, said isolation means had the septum 
which intercepts a free passage with said interior and said exhaust port of said processing tub by sealing 
and covering said processing tub, and the device in which the location of said septum is changed, and 
said substrate attaching part has fixed to said septum. 

[0012] The processing tub to which what starts claim 6 among this invention equipped the interior with 
the substrate attaching part which can hold a semi-conductor substrate and which can be sealed, The 1st 
feeding means which feeds the processing matter for processing to said semi-conductor substrate into 
said interior of said processing tub, The 2nd feeding means which feeds the washing solvent for washing 
said interior of said processing tub into said interior of said processing tub, In semiconductor fabrication 
machines and equipment equipped with a discharge means to discharge said processing matter and said 
washing solvent, and an isolation means by which said discharge means and said processing tub are 
isolated in case said washing solvent washes said interior (a) said semi-conductor substrate with the 1st 
process made to hold to said substrate attaching part inside [ said ] said processing tub and the feeding 
means of the (b) above 1st With the 2nd process which feeds said processing matter into said interior of 
said processing tub, and the (c) aforementioned discharge means It is the art of a semi-conductor 
substrate equipped with the 3rd process which discharges said processing matter, and the 5th process 
which feeds said washing solvent into said interior of said processing tub with the feeding means of the 
4th process isolated in said discharge means and said processing tub with said isolation means and the 
(d) (e) above 2nd. 
[0013] 

[Embodiment of the Invention] The semiconductor fabrication machines and equipment concerning the 
gestalt of gestalt 1 . book implementation of operation are ECR plasma etching systems incorporating the 
soaping-machine style which used supercritical fluid. Supercritical fluid is a fluid of the physical 
condition which cannot be called a liquid and a gas, either which the matter serves, when the 
temperature and the pressure of the matter are carried out more than critical temperature and more than 
the critical pressure. Critical temperature and the critical pressure are peculiar by the matter, for 
example, the critical temperature of a carbon dioxide is 304.2K, and the critical pressure is 7.37MPa(s). 
Setting to such the critical state, each value of a consistency, a diffusion coefficient, and solvent power 
turns into a middle value of a gas and a liquid. Moreover, since supercritical fluid has high reactivity, it 
can also decompose an organic high polymer. These properties are possible also for dissolving 
alternatively, extracting and disassembling the desired matter, since extent changes with conditions of 
temperature and a pressure. Moreover, since supercritical fluid enters even a narrow clearance it is 
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■ suitable for washing of equipment. It is indicated by a ****** No. 502137 [ 59 to ] official report 
JP, 10-94767, A, JP, 10-24270, A, JP,8-181050,A, and JP,9-43857,A about the washing using such ' 
supercritical fluid itself, for example. 

[0014] The ECR plasma etching system Dl concerning the gestalt of this operation can take two 
conditions of the condition at the time of the wafer processing which can perform dry etching to a wafer 
and the condition at the time of washing which can wash by introducing supercritical fluid into the 
interior. The condition at the time of wafer processing of this equipment Dl is shown in drawing 1 , and 
the condition at the time of washing of this equipment D 1 is shown in drawing 2 , respectively. 
[0015] In drawing 1 and drawing 2 , the ECR plasma etching system Dl is constituted focusing on wafer 
processing tub 100a. The device which introduces the process gas which functions as plasma etchant at 
the time of wafer processing, and makes the ECR plasma state inside, and the device which the high 
pressure gas which functions as a washing solvent is introduced at the time of washing, and the 
temperature is raised inside, and is changed into a supercritical fluid condition are added to wafer 
processing tub 100a. Since the matter which the reinforcement which can bear external atmospheric 
pressure is required since wafer processing tub 100a is used at the time of wafer processing after the 
internal pressure has been decompressed by about several Pa, and serves as supercritical fluid at the time 
of washing is stored in the interior in the high-pressure condition, the reinforcement which can bear a 
high pressure from the interior is also required. Therefore, it is desirable to thicken the wall of wafer 
processing tub 100a, or to use an ingredient with high reinforcement for a wall. 

[0016] In order to perform transmission and reception of the exterior and gas, wafer processing tub 100a 
is equipped with the gas inlet 103 which introduces the high pressure gas used as process gas or 
supercritical fluid, and the supercritical fluid exhaust port 1 13 which discharges the high pressure gas 
used as supercritical fluid. It connects with the process gas installation piping 104 and the high pressure 
gas installation piping 105, and flows through a gas inlet 103 with one of piping by the change bulb 108 
Of course, the process gas installation piping 104 and the high pressure gas installation piping 105 may 
be directly linked without a gas inlet 103 and the change bulb 108 with wafer processing tub 100a 
separately, respectively. In the case of Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne the 
bulb which manages closing motion is merely needed for each piping. 

[0017] Now, the device in which process gas is sent in is connected to the point of the process gas 
installation piping 104 (not shown). That is, the device in which this process gas is sent in, the process 
gas installation piping 104, the change bulb 108, and a gas inlet 103 are united, and it has become a 
means to feed process gas into the interior of wafer processing tub 100a. The device in which high 
pressure gas is sent in is connected to the point of the high pressure gas installation piping 105 That is 
the device in which this high pressure gas is sent in, the high pressure gas installation piping 105 the ' 
change bulb 108, and a gas inlet 103 are united, and it has become a means to feed high pressure'gas 
into the interior of wafer processing tub 100a. In the gestalt of this operation, the reflux device RM in 
which make it discharge with a supercritical fluid condition from the supercritical fluid exhaust port 1 13 
equipped with the drain valve 1 14, dissociate from a contamination, and the high pressure gas once 
introduced into the interior of wafer processing tub 100a is used again is a device in which high pressure 
gas is sent in About the reflux device RM, it mentions later. 

[0018] Furthermore, wafer processing tub 100a is equipped also with the microwave waveguide 116 
which introduces the microwave for ECR plasma generating. A microwave generator is connected to the 
end of a microwave waveguide 1 16 (not shown), opening of the other end can be carried out to the 
interior of wafer processing tub 100a, and it can send microwave now into it. In addition the covering 
118 made from quartz glass is attached in the opening, and although microwave is sendable into the 
interior of wafer processing tub 100a, process gas is considered so that it may not trespass upon the 
interior of a microwave waveguide 1 1 6. Since this covering 1 1 8 also needs to intercept the high pressure 
gas of the supercritical fluid condition at the time of washing, its pressure-resistant high thing is 
desirable. When the pressure resistance of covering 1 18 is not fully acquired, approaches such as 
preparing in the interior of wafer processing tub 100a, are also considered [ plate / of wrap pressure 
resistance / high / slide-type ] in covering 1 1 8 only at the time of washing. 

[0019] Wafer processing tub 100a equips the lower part with wafer load tub 100b, and both are mutually 
open for free passage, wafer load tub 100b is equipped with the process gas exhaust port 106 where a 
washing solvent the case where the reflux device RM is not operated - also discharges process gas and 
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■ the door (not shown) which can be opened and closed and which is called a gate valve so that receipts 
and payments of a wafer 102 can be performed. Although the gate valve is prepared in the side face of 
wafer load tub 100b, the reason a gate valve is not prepared in wafer processing tub 100a is for not 
checking the device attached in the exterior of wafer processing tub 100a. Moreover, exhausters, such as 
a vacuum pump for drawing out used process gas and high pressure gas, are connected to the process 
gas exhaust port 106 (not shown). That is, this exhauster and process gas exhaust port 106 that are not 
illustrated are united, and it can be said that it is a means to discharge the process gas and high pressure 
gas which were introduced into the interior of wafer processing tub 100a through wafer load tub 100b. 
[0020] As a heater 109 encloses wafer processing tub 100a in the exterior of wafer processing tub 100a, 
it i s formed in it. A heater 1 09 is the temperature control means for which the temperature of internal 
high pressure gas is controlled by heating wafer processing tub 100a at the time of washing to become 
more than critical temperature, and high pressure gas can be changed into a supercritical fluid condition 
by it. 

[0021] Furthermore, the coil 1 15 for applying a field to an internal electron at the time of wafer 
processing is also formed in the exterior of wafer processing tub 100a. 

[0022] On the other hand, the shower plate 107 with which many small holes with a diameter of about 
0.5-lmm were prepared, the wafer maintenance base 101 for holding the wafer 102 used as a processing 
object, and the working septum 1 10 for wafer processing tub 100a being isolated from the exhauster 
which is not illustrated and the process gas exhaust port 106 are formed in the interior of wafer 
processing tub 100a. The shower plate 107 is formed here in order to make concentration of each 
component of the process gas inside wafer processing tub 100a into homogeneity and to make it process 
gas spread round the whole front face of a wafer 102. Moreover, the wafer maintenance base 101 has 
fixed to the working septum 110 with the stanchion 1 17, and the working septum 110 is connected to the 
powerful hydraulic jack 1 1 1 of driving force through the jack stanchion 1 12. With this hydraulic jack 
1 1 1, the location of the wafer maintenance base 101 and the working septum 1 10 can be changed. The 
purpose to which a location is changed is for doubling the height of the wafer maintenance base 101 
with the height of the gate valve in which it was prepared on the side face of wafer load tub 100b and 
which is not illustrated, when taking a wafer 102 in the first place in and out. It is for adjusting the 
height of the wafer maintenance base 101 so that a wafer 102 may become the second in the optimal 
location at the time of wafer processing. When the working septum 110 sticks to the third to the corner 
191 which exists in the boundary of wafer processing tub 100a and wafer load tub 100b at the time of 
washing, it is because wafer processing tub 100a is isolated from the exhauster which is not illustrated 
and the process gas exhaust port 106. If it puts in another way about the third above-mentioned purpose 
for intercepting a free passage with the interior of wafer processing tub 100a and the process gas exhaust 
port 106 can also be said because the working septum 1 10 seals and covers the part (part with a comer 
191) in which wafer processing tub 100a carried out opening toward wafer load tub 100b. The reason 
the powerful hydraulic jack 1 1 1 of driving force is adopted is that the working septum 1 10 needs to bear 
high pressure and needs to hold sealing of wafer processing rub 100a with a corner 191 when the high 
pressure gas used as supercritical fluid is introduced into the interior of wafer processing tub 1 00a In 
addition, in the gestalt of this operation, the movable device of the wafer maintenance base 101 in which 
the first and second above-mentioned purposes are attained, and the movable device of the working 
septum 1 10 in which the third above-mentioned purpose is attained may be established separately 
[0023] About the reflux device RM, the separation tub 1 19 which was prepared in the point of the 
supercritical fluid exhaust port 1 13 through piping and which can be sealed has taken the lead. In the 
separation tub 1 19, at least one side is adjusted among the temperature of the supercritical fluid held in 
the interior, and a pressure, supercritical fluid is returned to a gas, and a contamination separates the 
pollutant which made it the liquid or the solid-state and melted into supercritical fluid with supercritical 
fluid. The bulb 120 for discharging the separated contaminant is formed in the separation tub 1 19. This 
bulb 120 is used also when filling up the separation tub 119 with the matter used as supercritical fluid 
first. Moreover, the compressor 121 which makes again the matter which returned from supercritical 
fluid to the gas high pressure gas is connected to the separation tub 1 19. And the compressor 121 is 
connected with the high pressure gas installation piping 105. 

[0024] The actuation at the time of wafer processing of this equipment is explained using d rawing 1 If 
it puts in another way, it will be explanation of the art of the wafer using this equipment. First, the 
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■ device in which process gas is sent in is in the condition of not operating it yet and not sending in 
process gas, it changes so that the process gas installation piping 104 and a gas inlet 103 may flow, and 
a bulb 108 is set, and the drain valve 1 14 is closed. Next, it lowers until the wafer maintenance base 101 
becomes the bottom with a hydraulic jack 1 1 1, and the gate valve which is not illustrated is opened, and 
a wafer 102 is set to the wafer maintenance base 101 . A gate valve is shut after that and the wafer 
maintenance base 101 is raised to the optimal location for carrying out dry etching of the wafer 102, for 
example, the location which entered in wafer processing tub 100a. Drawing I shows this condition. The 
working septum 110 does not go up by this condition completely, but the interior and the process gas 
exhaust port 106 of wafer processing tub 100a are open for free passage, and since the exhauster and the 
process gas exhaust port 106 which are not illustrated are not isolated from wafer processing tub 100a, 
the gas inside wafer processing tub 1 00a can be exhausted from the process gas exhaust port 1 06 
through wafer load tub 100b. Then, the exhauster which was connected to the process gas exhaust port 
106 next and which is not illustrated is operated, and it exhausts until the pressure inside wafer 
processing tub 100a is set to about several Pa. 

[0025] If a desired degree of vacuum is reached, the device in which process gas is sent in next will be 
operated, process gas will be sent into the process gas installation piping 104, a coil 115 will be 
energized, and microwave will be irradiated from a microwave waveguide 1 16. The process gas 
introduced into the interior of wafer processing tub 100a will react with the electron which changed into 
the cyclotron-resonance condition from the microwave waveguide 1 16 by the microwave by which 
incidence is carried out, and the field with the energized coil 1 15, and will be in the plasma state And 
this plasma can perform dry etching to the wafer 102 held on the wafer maintenance base 101 Then the 
process gas which finished the duty is exhausted from the process gas exhaust port 1 06. 
[0026] On the other hand, the actuation at the time of washing of this equipment is explained using 
drawi ng 2 . If it puts in another way, it will be explanation of the washing approach inside this 
equipment. First, the matter which serves as supercritical fluid inside the separation tub 1 19 through a 
bulb 120 is filled. It is made not to make it still flow through the high pressure gas installation piping 
105 and a gas inlet 103 at this time, and the drain valve 1 14 is shut. Next, the exhauster which was 
connected to the process gas exhaust port 106 where a working septum is lowered like drawing 1 and 
which is not illustrated is operated, and the interior of wafer processing tub 100a is exhausted If a 
certain amount of degree of vacuum is reached, the working septum 1 10 is raised in this condition until 
it contacts a corner 191 with a hydraulic jack 1 1 1, and it is isolated from the exhauster which does not 
illustrate wafer processing tub 100a, and the process gas exhaust port 106. Next, a compressor 121 is 
operated and the matter currently filled by the separation tub 1 19 is made into high pressure gas And it 
is made to flow through the high pressure gas installation piping 105 and a gas inlet 103 by the change 
bulb 108, and high pressure gas is sent into the interior of wafer processing tub 100a. Drawing 2 shows 
this condition. And temperature control of the high pressure gas introduced into the interior of wafer 
processing tub 100a is carried out at a heater 109, and it is made to change to the condition of 
supercritical fluid. And it is left for a while in this condition. If the interior of wafer processing tub 100a 
is tilled with supercritical fluid, since supercritical flui d will tear off the high polymer which entered 
even the narrow clearance in a tub and adhered from wafer processing tub 100a and will keep it as a self 
solute, the interior of wafer processing tub 100a can be washed only by leaving it. 
[0027] Here, when it has become clear beforehand that it can decompose into the low-molecular matter 
with which the adhering high polymer serves as a gas in ordinary temperature, the temperature in a tub 
and a pressure are set up so that a high polymer may decompose into the low-molecular matter Then 
after turning off a compressor 121 and a heater 109, returning the interior of wafer processing tub 100a 
to ordinary temperature ordinary pressure and returning supercritical fluid to the gas of ordinary 
temperature ordinary pressure, by lowering the working septum 1 10 and making wafer processing tub 
100a and wafer load tub 100b open for free passage, the decomposition product and supercritical fluid 
used as the above-mentioned low-molecular matter turn into a gas, and can be exhausted from the 
process gas exhaust port 106. In this case, it does not let supercritical fluid pass for the path of the reflux 
device RM, but supercritical fluid is thrown away. 

[0028] On the other hand, when a high polymer cannot decompose into the low-molecular matter which 
serves as a gas in ordinary temperature, the working septum 1 10 opens a drain valve 1 14 without 
moving, and leads the supercritical fluid into which the high polymer melted to the separation tub 1 1 9 
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' And in this separation tub 1 19, the temperature of supercritical fluid, a pressure, or its both are adjusted, 
supercritical fluid is returned to a gas, and a high polymer is used as a liquid or a solid-state, and 
separates supercritical fluid and a high polymer. And only the gas which was supercritical fluid is used 
as a compressor 121 at delivery high pressure gas, and wafer processing tub 100a is made to flow back. 
On the other hand, a polymeric material can be made to discharge with the self- weight by opening a 
bulb 120. Thus, if it repeats making high pressure gas into supercritical fluid inside wafer processing tub 
100a, the matter used as supercritical fluid is recyclable. 

[0029] Here, it is good as matter used as supercritical fluid to adopt a carbon dioxide. It is because there 
are many advantages the critical temperature of a carbon dioxide being comparatively low, being easy to 
treat since there is also no danger of being a gas and exploding like hydrogen in ordinary temperature, 
and cost not starting so much, either, and not destroying an ozone layer like chlorofluocarbon. If it is ' 
held 15 minutes or more by the temperature and the pressure of 320K and 15MPa extent in case a 
carbon dioxide is introduced into the interior of wafer processing tub 100a and it is left, when a carbon 
dioxide is adopted as the supercritical fluid of the above-mentioned ECR plasma etching system Dl, the 
affix in a tub will be dissolved in the carbon dioxide of a supercritical fluid condition. Moreover, in the 
separation tub 1 19, a high polymer and a carbon dioxide are separable by adjusting to the temperature 
which is a little less than critical temperature 304.2K of a carbon dioxide, and the internal pressure 
which is a little less than critical pressure 7.37MPa. 

[0030] Moreover, if it washes setting to the wafer maintenance base 101 the wafer to which the used 
resist after etching termination adhered on the occasion of washing inside wafer processing tub 100a 
since a resist will also be removed by coincidence, the ECR plasma etching system Dl will also have a 
resist removal function. If it is this resist removal method, and two or more wafers are stored in wafer 
processing tub 1 00a, a resist is efficiently removable in a short time. Moreover, there is also no damage 
by electrification which is easy to produce when a batch type plasma ashing device is used Moreover 
as for supercritical fluid, although the resist after etching often has the case where it has deteriorated arid 
cannot remove only by plasma ashing, since it can decompose even if it is the resist which deteriorated 
the wet process by the strong-base solution for removing the resist which deteriorated like before does ' 
not have the need, either. 

[003 1] Moreover, after etching a wafer by the art of the wafer explained in the top from this if it washes 
by the washing approach inside the equipment explained succeedingly in the top, setting the wafer to the 
wafer maintenance base 101, an etching process and a resist removal process can be performed 
continuously, without taking out a wafer outside. 

[0032] Therefore, if the art of the wafer using such an ECR plasma etching system Dl is used the same 
equipment can perform an etching process and a resist removal process continuously the time and effort 
ot receipts and payments of a wafer can be saved, and working capacity can be raised. 
[0033] In addition, although temperature control of the introduced high pressure gas was carried out at 
the heater 109 and changed into the supercritical fluid condition in the interior of wafer processing tub 
100a with the gestalt of this operation, in the device or the reflux device RM which the high pressure gas 
connected to the point of the high pressure gas installation piping 105 is sent in, high pressure gas may 
be changed into the condition of supercritical fluid from the start, and you may introduce into the high 
pressure gas installation piping 105. In that case, a heater 109 becomes unnecessary. 
[0034] If the semiconductor fabrication machines and equipment concerning the gestalt of this operation 
are used since it will have not only the processor to a semi-conductor substrate but a soaping-machine 
style inside equipment, the interior can be washed without putting in direct human being's hand 
Therefore, a washing operator does not need to wear a gas mask and, moreover whenever [ washing ] 
does not change with dispersion in the washing technique for every operator. Moreover, there is also no 
problem that an activity mistake tends to arise, at the time of removal of internal components and 
inclusion. Moreover, since the interior is washed using supercritical fluid with the property to enter even 
a narrow clearance, whenever [ components / of a complicated configuration / or washing / of the 
complicated part ] is high. Since supercritical fluid has high reactivity, it can also decompose an organic 
polymenc material, is whenever [ high washing ] and can wash the interior of the processing tub which 
processes the semi-conductor substrate equipped with especially organic substances, such as a resist 
Moreover since the supercritical fluid after washing is changed to the gas which contained the pollutant 
by controlling temperature or a pressure, its reduced pressure of the long duration for not remaining 
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• inside as a liquid and evaporating the residual solvent after washing is unnecessary. Therefore, the 
effectiveness of washing is good. Moreover, the used resist on a semi-conductor substrate is also 
efficiently removable easily. Moreover, since the matter used as supercritical fluid is recyclable, the 
utilization ratio of a resource is good. 

[0035] The semiconductor fabrication machines and equipment concerning the gestalt of gestalt 2. book 
implementation of operation are parallel plate electrode mold plasma etching systems incorporating the 
soaping-machine style which used supercritical fluid. The parallel plate electrode mold plasma etching 
system D2 concerning the gestalt of this operation as well as the ECR plasma etching system Dl shown 
in the gestalt 1 of operation can take two conditions of the condition at the time of the wafer processing 
which can perform dry etching to a wafer, and the condition at the time of washing which can wash by 
introducing supercritical fluid into the interior. The condition at the time of wafer processing of this 
equipment is shown in drawing 3, , and the condition at the time of washing of this equipment is shown 
in drawing 4 , respectively. 

[0036] In .drawing! and drawing.4 , the parallel plate electrode mold plasma etching system D2 is 
constituted focusing on the wafer processing tub 200. The device which introduces process gas at the 
time of wafer processing, and makes the plasma state inside like wafer processing tub 100a of the ECR 
plasma etching system Dl which also showed this wafer processing tub 200 to the gestalt 1 of operation 
and the device which introduces the high pressure gas which functions as a washing solvent at the time ' 
of washing, and is changed into a supercritical fluid condition inside are added. Therefore, the 
reinforcement which bears external atmospheric pressure like wafer processing tub 100a, and can also 
bear high pressure from the interior is required of the wafer processing tub 200, and it is desirable for the 
wall to be made thickly or to be made from an ingredient with high reinforcement. 
[0037] In order to perform transmission and reception of the exterior and gas, the wafer processing tub 
200 has a gas inlet 203, and an exhaust port 206 is attached. It connects with the process gas installation 
piping 204 and the high pressure gas installation piping 205, and flows through a gas inlet 203 with one 
of piping by the change bulb 208. Of course, the process gas installation piping 204 and the high 
pressure gas installation piping 205 may be directly linked without a gas inlet 203 and the change bulb 
208 with the wafer processing tub 200 separately, respectively. In the case of Perilla frutescens (L ) 
Bntton var. cnspa (Thunb.) Decne., the bulb which manages closing motion is merely needed for each 
piping. 

[0038] Moreover, the device in which process gas is sent in is connected to the point of the process gas 
installation piping 204 (not shown). That is, the device in which this process gas is sent in the process 
gas installation piping 204, the change bulb 208, and a gas inlet 203 are united, and it has become a 
means to feed process gas into the interior of the wafer processing tub 200. Moreover the device in 
which high pressure gas is sent in is connected to the point of the high pressure gas installation piping 
205 (not shown). That is, the device in which this high pressure gas is sent in, the high pressure gas 
installation piping 205, the change bulb 208, and a gas inlet 203 are united, and it has become a means 
to teed high pressure gas into the interior of the wafer processing tub 200. Moreover, the exhauster for 
drawing out used process gas and high pressure gas is connected to the exhaust port 206 (not shown) 
That is, this exhauster that is not illustrated and an exhaust port 206 are united, and it can be said that it 
is a means to discharge the process gas and high pressure gas which were introduced into the wafer 
processing tub 200 interior. 

[0039] In addition, the wafer processing tub 200 equips others also with the gate valve 213 for taking a 
wafer 202 in and out. 

[0040] As a heater 209 encloses the wafer processing tub 200 in the exterior of the wafer processing tub 
200, it is formed in it. A heater 209 is the temperature control means for which the temperature of 
internal high pressure gas is controlled by heating the wafer processing tub 200 at the time of washing to 
become more than critical temperature, and high pressure gas can be changed into a supercritical fluid 
condition by it. 

[0041] On the other hand, the wafer maintenance base 201 which holds a wafer 202 and also has the 
shower plate 207 also having the function of an up electrode and the function of a lower electrode and 
the working septum 210 for the wafer processing tub 200 being isolated from the exhauster which is not 
illustrated and an exhaust port 206 are formed in the interior of the wafer processing tub 200. Moreover, 
it connects with the actuator 21 1 through the actuator stanchion 212, and the working septum 210 can 
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• change the location of the wafer maintenance base 201 and the working septum 210 by this. When 
taking a wafer 202 in and out, in order that the purpose to which a location is changed may double the 
height of the wafer maintenance base 201 with the height of a gate valve 213, And in order to adjust the 
height of the wafer maintenance base 201 so that a wafer 202 may become in the optimal location at the 
time of wafer processing, And by making the working septum 210 contact the corner 291 which exists 
in the boundary of the wafer processing tub 200 and an exhaust port 206 at the time of washing, since it 
is isolated with the exhauster and exhaust port 206 which do not illustrate the wafer processing tub 200, 
it is three of **s. If it puts in another way about the thing of the last of the above-mentioned purpose, for 
intercepting a free passage with the interior of the wafer processing tub 200 and an exhaust port 206 can 
also be said because the working septum 210 seals and covers the part (part with a corner 291) in which 
the wafer processing tub 200 carried out opening toward the exhaust port 206. Since the working septum 
210 becomes the appearance forced on a corner 291 in response to the pressure which goes to the 
exterior from the interior of the wafer processing tub 200 when the high pressure gas with which the 
reason which can adopt the actuator 21 1 in which driving force is inferior to it instead of the powerful 
hydraulic jack of driving force serves as supercritical fluid is introduced into the interior of the wafer 
processing tub 200 unlike the gestalt 1 of operation, from the outside, it is because it is not necessary to 
hold the working septum 210 with powerful driving force. 

[0042] The actuation at the time of wafer processing of this equipment is explained using drawing 3 . If 
it puts in another way, it will be explanation of the art of the wafer using this equipment. First, the 
device in which process gas is sent in is in the condition of not operating it yet and not sending in 
process gas, it is changed so that the process gas installation piping 204 and a gas inlet 203 may flow, 
and it sets the bulb 208. Next, it adjusts so that the wafer maintenance base 201 may become the height 
of a gate valve 213 with an actuator 21 1, and a gate valve 213 is opened, and a wafer 202 is set to the 
wafer maintenance base 201 . A gate valve 213 is shut after that, and the wafer maintenance base 201 is 
raised so that it may become the optimal location for carrying out dry etching of the wafer 202. Drawing 
2 shows this condition. In this condition, the working septum 210 does not fall completely, but the 
interior and the exhaust port 206 of the wafer processing tub 200 are open for free passage' and since the 
exhauster and exhaust port 206 which are not illustrated are not isolated from the wafer processing tub 
200, the gas of the wafer processing tub 200 interior can be exhausted from an exhaust port 206. Then 
the exhauster which was connected to the exhaust port 206 next and which is not illustrated is operated 
and it exhausts until the pressure inside the wafer processing tub 200 is set to about lOOPa. 
[0043] If a desired degree of vacuum is reached, the device in which process gas is sent in next will be 
operated, process gas will be sent into the process gas installation piping 204, and high-frequency power 
will be impressed between the shower plate 207 which is an up electrode, and the wafer maintenance 
base 201 which is a lower electrode. The process gas introduced into the interior of the wafer processing 
tub 200 will be in the plasma state by the electric field produced between the shower plate 207 and the 
wafer maintenance base 201 . And this plasma can perform dry etching to the wafer 202 held on the 
wafer maintenance base 201. Then, the process gas which finished the duty is exhausted from an exhaust 
port 206. 

[0044] On the other hand, the actuation at the time of washing of this equipment is explained using 
drawing 4 If it puts in another way, it will be explanation of the washing approach inside this 
equipment. First, like drawing 3 , where it changed so that the process gas installation piping 204 and a 
gas inlet 203 might flow, and it set the bulb 208 and the working septum 210 is raised, the exhauster 
which was connected to the exhaust port 206 and which is not illustrated is operated, and the gas inside 
the wafer processing tub 200 is extracted. If a certain amount of degree of vacuum is reached in this 
condition, the working septum 210 is lowered until it becomes the bottom with an actuator 21 1 and it is 
isolated from the exhauster which does not illustrate the wafer processing tub 200, and an exhaust port 
206. Next, operate the device in which the high pressure gas which is not illustrated is sent in, it is made 
to flow through the high pressure gas installation piping 205 and a gas inlet 203 by the change bulb 208 
and high pressure gas is sent into the interior of the wafer processing tub 200. Drawing 4 shows this 
condition. And temperature control of the high pressure gas introduced into the interior of the wafer 
processing tub 200 is carried out at a heater 209, and it is made to change to the condition of 
supercritical fluid. And it is left for a while in this condition. 

[0045] Since the parallel plate electrode mold plasma etching system D2 is not equipped with the reflux 
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• device of supercritical fluid with the gestalt of this operation unlike the gestalt 1 of operation, 
supercritical fluid is thrown away. That is, after turning off the device and heater 209 which send in the 
high pressure gas which is not illustrated and returning supercritical fluid to the gas of ordinary 
temperature ordinary pressure, will raise the working septum 210, ** will also make a pollutant 
discharge from an exhaust port 206, and washing inside the wafer processing tub 200 will be completed. 

[0046] Here, it is good as matter used as supercritical fluid to adopt the carbon dioxide which made 
moisture weight and was added about 10%. The carbon dioxide which applied such moisture is because 
the high polymer dissolved in the supercritical fluid condition can be hydrolyzed and it can be made the 
low-molecular matter. Since the low-molecular matter generated at this time has the high vapor pressure 
in ordinary temperature, it tends to become a gas by ordinary temperature ordinary pressure. Therefore 
since it is easy to be discharged together in case a carbon dioxide [ finishing / washing ] is discharged ' 
from a wafer processing tub, whenever [ inside a wafer processing tub / washing ] can be made high. 
[0047] Although the added moisture may not react but it may remain inside a wafer processing tub, 
since it is a minute amount, and the internal pressure at the time of wafer processing is high compared 
with an ECR plasma etching system etc. in the case of an parallel plate electrode mold plasma etching 
system and the vapor pressure of moisture is relatively low, there is none of so much bad influences to 
wafer processing. 

[0048] If it is held 15 minutes or more by the temperature and the pressure of 350K and 20MPa extent in 
case a carbon dioxide is introduced into the wafer processing tub 200 interior and it is left, when the 
carbon dioxide which added moisture is adopted as the supercritical fluid of the above-mentioned 
parallel plate electrode mold plasma etching system D2, the affix in a tub will be dissolved in the carbon 
dioxide of a supercritical fluid condition. A different reason the numeric value in the gestalt 1 of 
operation and a little is for promoting hydrolysis by moisture, and, only in the case of a carbon dioxide 
is good also in the gestalt 1 of operation at the same value. 

[0049] Moreover, the parallel plate electrode mold plasma etching system D2 as well as the ECR plasma 
etching system Dl in the gestalt 1 of operation has the resist removal function. 

[0050] Moreover, after etching a wafer by the art of the wafer explained in the top from this, if it washes 
by the washing approach inside the equipment explained succeedingly in the top, setting the' wafer to the 
wafer maintenance base 201, an etching process and a resist removal process can be performed 
continuously, without taking out a wafer outside. 

[005 1] Therefore, if the art of the wafer using such an parallel plate electrode mold plasma etching 
system D2 is used, the same equipment can perform an etching process and a resist removal process 
continuously, the tome and effort of receipts and payments of a wafer can be saved, and working 
capacity can be raised. 

[0052] In addition, although temperature control of the introduced high pressure gas was carried out at 
the heater 209 and changed into the supercritical fluid condition in the interior of the wafer processing 
tub 200 also with the gestalt of this operation, in the device in which high pressure gas is sent in high 
pressure gas may be changed into the condition of supercritical fluid from the start, and you may 
introduce into the high pressure gas installation piping 205. In that case, a heater 209 becomes 
unnecessary. 

[0053] If the semiconductor fabrication machines and equipment concerning the gestalt of this operation 
are used, there is the same effectiveness as the gestalt 1 of operation. Moreover, since the hydrolysis 
reaction of a high polymer arises by using the carbon dioxide which added moisture, whenever [ inside a 
wafer processing tub / washing ] becomes higher that a pollutant serves as a gas and it is easy to be 
discharged. 

[0054] The semiconductor fabrication machines and equipment concerning the gestalt of gestalt 3 book 
implementation of operation are TCP (Transformer Coupled Plasma) mold inductive-coupling plasma 
etching systems incorporating the soaping-machine style which used supercritical fluid. The TCP mold 
inductive-coupling plasma etching system D3 concerning the gestalt of this operation can take two 
conditions of the condition at the time of the wafer processing which can perform dry etching to a wafer, 
and the condition at the time of washing which can wash by introducing supercritical fluid into the 
interior like the parallel plate electrode mold plasma etching system D2 shown in the ECR plasma 
etching system Dl shown in the gestalt 1 of operation, or the gestalt 2 of operation. The condition at the 
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time of wafer processing of this equipment is shown in drawing_5 , and the condition at the time of 
washing of this equipment is shown in drawing 6 , respectively. 

[0055] In drawing 5 and drawing 6 , the TCP mold inductive-coupling plasma etching system D3 is 
constituted focusing on the wafer processing tub 300. The device in which this wafer processing tub 300 
also introduces process gas at the time of wafer processing, and makes the plasma state inside, and the 
device which introduces the high pressure gas which functions as a washing solvent at the time of 
washing, and is changed into a supercritical fluid condition inside are added. [ as well as wafer 
processing tub 100a in the gestalt 1 of operation or the wafer processing tub 200 in the gestalt 2 of 
operation ] Therefore, the reinforcement which bears external atmospheric pressure like the wafer 
processing tubs 100a or 200, and can also bear high pressure from the interior is required of the wafer 
processing tub 300, and it is [ the wall ] desirable to thicken or to be made from an ingredient with high 
reinforcement. Moreover, since it is a TCP mold inductive-coupling method, the upper part of the wafer 
processing tub 300 serves as a dielectric 3 14 so that the electric field to the external whorl coiled form 
electrode 3 15 may not be intercepted. Therefore, also as for this dielectric 3 14, it is desirable to have 
pressure resistance. 

[0056] In order to perform transmission and reception of the exterior and gas, the wafer processing tub 
300 is equipped with a gas inlet 303, and an exhaust port 306 is attached. It connects with the process 
gas installation piping 304 and the high pressure gas installation piping 305, and flows through a gas 
inlet 303 with one of piping by the change bulb 308. Of course, the process gas installation piping 304 
and the high pressure gas installation piping 305 may be directly linked without a gas inlet 303 and the 
change bulb 308 with the wafer processing tub 300 separately, respectively. In the case of Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne., the bulb which manages closing motion is merely 
needed for each piping. 

[0057] Moreover, the device in which process gas is sent in is connected to the point of the process gas 
installation piping 304 (not shown). That is, the device in which this process gas is sent in the process 
gas installation piping 304, the change bulb 308, and a gas inlet 303 are united, and it has become a 
means to feed process gas into the interior of the wafer processing tub 300. Moreover, the device in 
which high pressure gas is sent in is connected to the point of the high pressure gas installation piping 
305 (not shown). That is, the device in which this high pressure gas is sent in, the high pressure gas 
installation piping 305, the change bulb 308, and a gas inlet 303 are united, and it has become a means 
to feed high pressure gas into the interior of the wafer processing tub 300. Moreover, the exhauster for 
drawing out used process gas and high pressure gas is connected to the exhaust port 306 (not shown) 
That is, this exhauster that is not illustrated and an exhaust port 306 are united, and it can be said that it 
is a means to discharge the process gas and high pressure gas which were introduced into the wafer 
processing tub 300 interior. 

[0058] In addition, the wafer processing tub 300 equips others also with the gate valve 3 13 for taking a 
wafer 302 in and out. 

[0059] As a heater 309 encloses the wafer processing tub 300 in the exterior of the wafer processing tub 
300, it is formed in it. A heater 309 is the temperature control means for which the temperature of 
internal high pressure gas is controlled by heating the wafer processing tub 300 at the time of washing to 
become more than critical temperature, and high pressure gas can be changed into a supercritical fluid 
condition by it. 

[0060] The whorl coiled form up electrode 315 which the exterior of the wafer processing tub 300 is 
made to generate a field inside the wafer processing tub 300 further, and also has a role of an parallel 
plate electrode is also formed in the upper part of a dielectric 314. 

[0061] On the other hand, the shower plate 307 and the wafer maintenance base 301 also having the 
function of a lower electrode are established in the interior of the wafer processing tub 300. Moreover 
the working septum 310 connected to the hydraulic jack 3 1 1 through the hydraulic-jack stanchion 3 12 is 
formed in the exhaust port 306. The working septum 3 10 can change the location of the working septum 
3 10 by this. It is because it is isolated with the exhauster and exhaust port 306 which do not illustrate the 
wafer processing tub 300 by making the working septum 3 10 contact at the corner 391 which exists in 
the boundary of an exhaust port 306 and the wafer processing tub 300 at the time of washing. If it puts 
in another way, for intercepting a free passage with the interior of the wafer processing rub 300 and an 
exhaust port 306 can also be said because the working septum 310 seals and covers the part (part with a 
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• corner 391) in which the wafer processing tub 300 carried out opening toward the exhaust port 306. 
[0062] The actuation at the time of wafer processing of this equipment is explained using drawing 5 . If 
it puts in another way, it will be explanation of the art of the wafer using this equipment. First, the 
device in which process gas is sent in is in the condition of not operating it yet and not sending in 
process gas, it is changed so that the process gas installation piping 304 and a gas inlet 303 may flow, 
and it sets the bulb 308. Moreover, the working septum 3 10 is lowered and makes the exhaust port 306 
and the wafer processing tub 300 open for free passage. Next, a gate valve 3 13 is opened, a wafer 302 is 
set to the wafer maintenance base 301, and a gate valve 3 13 is shut. Drawing 5 shows this condition. 
The working septum 310 has fallen in this condition, and since the exhauster and exhaust port 306 
which are not illustrated are not isolated from the wafer processing tub 300, the gas of the wafer 
processing tub 300 interior can be exhausted from an exhaust port 306. Then, the exhauster which was 
connected to the exhaust port 306 next and which is not illustrated is operated, and it exhausts until the 
pressure inside the wafer processing tub 300 is set to about several Pa. 

[0063] If a desired degree of vacuum is reached, the device in which process gas is sent in next will be 
operated, process gas will be sent into the process gas installation piping 304, high-frequency power will 
be impressed between the core of the eddy of the whorl coiled form up electrode 315, and a vortical end 
and high-frequency power will be impressed also between the wafer maintenance bases 301 which are 
the whorl coiled form up electrode 3 15 and a lower electrode. The process gas introduced into the 
interior of the wafer processing tub 300 will be in the plasma state with a high consistency by the 
induction field by the induction field generated with the whorl coiled form up electrode 315, and the 
electric field produced between the whorl coiled form up electrode 3 15 and the wafer maintenance base 
301. And this plasma can perform dry etching to the wafer 302 held on the wafer maintenance base 301 
Then, the process gas which finished the duty is exhausted from an exhaust port 306. 
[0064] On the other hand, the actuation at the time of washing of this equipment is explained using 
drawing 6 If it puts in another way, it will be explanation of the washing approach inside this 
equipment. First, like drawing 5 , where it changed so that the process gas installation piping 304 and a 
gas inlet 303 might flow, and it set the bulb 308 and the working septum 3 10 is lowered, the exhauster 
which was connected to the exhaust port 306 and which is not illustrated is operated, and the gas inside 
the wafer processing tub 300 is extracted. If a certain amount of degree of vacuum is reached, raise the 
working septum 3 10 in this condition with a hydraulic jack 3 1 1, a corner 391 is made to contact and it 
is isolated with the exhauster and exhaust port 306 which do not illustrate the wafer processing tub 300 
Next, operate the device in which the high pressure gas which is not illustrated is sent in it is made to 
flow through the high pressure gas installation piping 305 and a gas inlet 303 by the change bulb 308 
and high pressure gas is sent into the interior of the wafer processing tub 300. Drawing 6 shows this ' 
condition. And temperature control of the high pressure gas introduced into the interior of the wafer 
processing tub 300 is carried out at a heater 309, and it is made to change to the condition of 
supercritical fluid. And it is left for a while in this condition. 

[0065] Also in the gestalt of this operation, since the TCP mold inductive-coupling plasma etching 
system D3 is not equipped with the reflux device of supercritical fluid, supercritical fluid is thrown 
away. That is, after turning off the device and heater 309 which send in the high pressure gas which is 
not illustrated and returning supercritical fluid to the gas of ordinary temperature ordinary pressure will 
lower the working septum 3 10, ** will also make a pollutant discharge from an exhaust port 306 and 
washing inside the wafer processing tub 300 will be completed. 

[0066] Moreover, also in the gestalt of this operation, it is good to adopt a carbon dioxide as matter used 
as supercritical fluid. 

[0067] Moreover, the TCP mold inductive-coupling plasma etching system D3 concerning the gestalt of 
this operation also has the resist removal function. 

[0068] Moreover, after etching a wafer by the art of the wafer explained in the top from this, if it washes 
by the washing approach inside the equipment explained succeedingly in the top, setting the wafer to the 
wafer maintenance base 301, an etching process and a resist removal process can be performed 
continuously, without taking out a wafer outside. 

[0069] Therefore, if the art of the wafer using such a TCP mold inductive-coupling plasma etching 
system D3 is used, the same equipment can perform an etching process and a resist removal process 
continuously, the time and effort of receipts and payments of a wafer can be saved, and working 
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• capacity can be raised. 

[0070] In addition, although temperature control of the introduced high pressure gas was carried out at 
the heater 309 and changed into the supercritical fluid condition in the interior of the wafer processing 
tub 300 also with the gestalt of this operation, in the device in which high pressure gas is sent in, high 
pressure gas may be changed into the condition of supercritical fluid from the start, and you may 
introduce into the high pressure gas installation piping 305. In that case, a heater 309 becomes 
unnecessary. 

[0071] If the semiconductor fabrication machines and equipment concerning the gestalt of this operation 
are used, there is the same effectiveness as the gestalt 1 of operation. 

[0072] In addition, although the gestalten 1-3 of. operation explained the example of the semiconductor 
fabrication machines and equipment which make a plasma etching system an example and are applied to 
this invention, this invention is not limited only to the gestalt of the above-mentioned operation, and can 
be applied to a CVD system, an epitaxial growth system, etc. as well as an another side-type plasma 
etching system. Especially, in a semiconductor device manufacture process, this invention is effective to 
the semiconductor fabrication machines and equipment using the organic substance, such as a resist. 
[0073] Moreover, although the carbon dioxide was mentioned as an example with the gestalten 1-3 of 
operation as matter used as supercritical fluid, the same effectiveness is acquired even if it uses a carbon 
monoxide, wood ether, or methane instead of a carbon dioxide 
[0074] 

[Effect of the Invention] If the semiconductor fabrication machines and equipment applied to claim 1 
among this invention are used, the processing matter fed by the 1st feeding means can perform 
processing to a semi-conductor substrate in a processing tub. Furthermore, the interior of equipment 
polluted by the processing to a semi-conductor substrate can be washed, without putting in direct human 
being's hand, since the washing solvent fed by the 2nd feeding means can be sealed and held in the 
interior of a processing tub in the condition that the discharge means and the processing tub were 
isolated. Therefore, a washing operator does not need to wear a gas mask and, moreover, whenever 
[ washing ] does not change with dispersion in the washing technique for every operator' Moreover 
there is also no problem that an activity mistake tends to arise, at the time of removal of internal 
components and inclusion. Moreover, if a semi-conductor [ that the used resist has got ] substrate is put 
on a substrate attaching part and a washing solvent is fed into the interior of a processing tub the used 
resist on a semi-conductor substrate is also efficiently removable easily. 
[0075] If the semiconductor fabrication machines and equipment applied to claim 2 among this 
invention are used, since the interior will be washed using supercritical fluid with the property to enter 
even a narrow clearance, whenever [ components / of a complicated configuration / or washing / of the 
complicated part ] is high. Moreover, since supercritical fluid has high reactivity, it can also decompose 
an organic polymeric material, is whenever [ high washing ] and can wash the interior of the processing 
tub which processes the semi-conductor substrate equipped with especially organic substances such as a 
resist. ' 



[0076] If the semiconductor fabrication machines and equipment applied to claim 3 among this 
invention are used, since a washing solvent will be changed to supercritical fluid with the property to 
enter even a narrow clearance and the interior will be washed by controlling the temperature of the 
washing solvent which heated the processing tub and was fed into the interior of a processing tub 
whenever [ components / of a complicated configuration / or washing / of the complicated part ] is high 
Moreover, since supercritical fluid has high reactivity, it can also decompose an organic polymeric 
material, is whenever [ high washing ] and can wash the interior of the processing tub which processes 
the semi-conductor substrate equipped with especially organic substances, such as a resist Moreover 
since the supercritical fluid after washing can be changed to the gas which contained the pollutant by' 
controlling temperature or a pressure and can be discharged with a discharge means, its prolonged 
reduced pressure for not remaining inside as a liquid and evaporating the residual solvent after washing 
is unnecessary. Therefore, the effectiveness of washing is good. 

[0077] If the semiconductor fabrication machines and equipment applied to claim 4 among this 
invention are used, since the carbon dioxide which applied moisture will be adopted as a washing 
solvent, when a pollutant contains a high polymer, a high polymer can be hydrolyzed and it can be made 
the low-molecular matter. Since the low-molecular matter generated at this time tends to become a gas 
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by ordinary temperature ordinary pressure, it is easy to be discharged from a processing tub, and it can 
make whenever [ inside a processing tub / washing ] high. 

[0078] If the semiconductor fabrication machines and equipment applied to claim 5 among this 
invention are used, since the septum and the substrate attaching part have fixed, if the location of a 
septum is changed, the location of a substrate attaching part can also be changed in connection with it. 
Therefore, since the device in which the location of a septum is changed also has the function to change 
the location of a substrate attaching part in the case of receipts and payments of a semi-conductor 
substrate, and the function change the location of a substrate attaching part so that a semi-conductor 
substrate may become the optimal location, in case it processes to a semi-conductor substrate, it is not 
necessary to newly establish the device for changing the location of a substrate attaching part. 
[0079] If the art of the semi-conductor substrate applied to claim 6 among this invention is used, since 
down stream processing to a semi-conductor substrate and the removal process of the used resist on a 
semi-conductor substrate can be performed continuously, the time and effort of receipts and payments of 
a semi-conductor substrate can be saved, and working capacity can be raised. 

[Translation done.] 
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H£«aff £ JnJBtf- S £ fc T nS2mfttt03OUC£-Sf«f 

&sgiBi»f $ i iBaco^n« 

[0 0 10] «rcoiraco^*>iB*ii4(cA>*^t>o{i. 
Rift^mii. fc *#fc^£f^T'£> & , 

[0011] i^^B^a ^ftSflBtC^*^ fcoti. 
- f mffi3?PSiOBU^rt3C fc raffiSf^P fc toaa^ig 

jh i ^mmmm^mxhh . 
[ooi2] z.<r)m&>o "hm^msiiz-frfrh 
^ttmzzmLnhmmmmmmzffiit:^ ® 
mmtcwmt. mmmnimfifflz. mm^m 
tkmuzn Lm^zmttfocrmmmzmA-th m i 
<mx*&t. mmmmmmftmz. m&mmn 

mwi&mt mmmmt *m&hmm®k 
th^w^msiza^x. ia)mmmimm 
mmmmwmm^mcommmLi^izfmzi*: 
zminxnt. (b) mmmicmx^mz**)^ m 
avmmi$:mwmcofmm£Mx~rz>m2 cox 
s t . ( c > smmm^mz x 0 » imwmm$: m& 
^-sig3oigt .(d) n£iam^ J; 0 . rmm 
ft*®kmdwmtzm&-t&m4<r)xnk. <e> 

MiSm2coaiA^S{cJ:0. HulEa^^lii^iaM 
[0013] 

«*2X£'ECRT5Xvx>y^y^HT*&S„ jgg 
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E^JtLhtc Wrfc S ^mmifi^h £ d . ifcftfc *>JR 

tmu±j}iiimizx-?xmx'h'). mtuzmiw 
m(mRi&mn304. 2k, m%&jjH7. 37mp 

: F«*£4HW-s £ t i>x-z h . £*i6*>ffiw±fiijL 
10 »aj. ^»-rsctt,"r^-c^&„ ^ g 

O^Ttt, 09i.{f^B35 9-50213 7#&fg. f# 
HPF10-94767^«. tMBTl 0-24270 
^^8-181050^-^ !^^p9_4 
3 8 5 l^'kmzWr^KX^h . 
[0014] E C R75X7X7 

i \zz.vmm> i x^Nj?iffiB#c7)^^ , H2ti£7) 

[0 0 1 5] aifcJ:lXH2fct>V^TECRT7X^x 

•y f->^SD i a, >>x^Ma^i iooa ttuzm 

l8.Ztl&. 1 >x>\Jl!!Jfflil0 0atlt «>x^J?ia^fc 

30 jD$tlS„ ">xyN««Htl OOaJi. VaL'\f&m&t 
ffGMtiSBUWkt %&^£m&<rtSmX'*:0)ft& 

twh&nx'ftm^w&^mMzmz-n&i&g.Lmt 
zti&. -ecofc^x^x^^Mti o o a<m^m< 

[0016] il-SPfc^x^^g^^^fc:. ^xvnKi 

am o o att:nj-fc*jerx4fciijBwiw#fcfr4j( 

40 EWX^Atl^AD 1 0 3 fc . @Elfl^f*:fc^ 

•»fciS£E<rxtjiaj-tsaBWiSfH)fajpi 1 3fc^« 

tS. #X#Adl 0 3ti. ro-bx^SAIBf 1 0 
4 itXKffi^x^ASf 10 5 tdKK$tiT£ 0 . flj 

o siz^x^ttihHomg kmmt 

S„ t^*^ ^'X^APlOSiJitX^JOS^A;^ 
1 0 8£U:, 7-P-fe^*X»Affi^l 04fciimE 
^^Alltl 0 5*HL&igmz.*rx>\!tm§l 0 

50 [ 0 0 1 7 ] ST, T'o-fcXtfX^Affi'g 1 0 4«05tfc 



5 

li7u*xtfxZmV&t!®ffi&mM2tiX^h (EES 

rn-fex*'x«Affi^i04fc. «J0#xA;pyi 0 8 

^»>xy\^iai o 0 a<r>fttfr\tmA^Z>^®t%-? 
XU&. g£E#*SAIP£l 0 5(7mUimSA'xim 

MSA! i: . BffiXfX^Affi^ 1 0 5 fc . ><)V 
ri0 8fc. #X#AP1 OStaMfrh&^T. iffi 
tfx^x^J&afit 1 0 0 a6Drtg&/\ii*A-f S^Ki 

to 1 O 0 a COftg? fc^ASilfcifJEtfX 2- . F H >A 

1 1 4 sftittanmntiiiiiD 1 1 3frmm% 

[0 0 18] *fc36fc>>xV\«Hll OOali, EC 
^1 16^i,ti^TV^. V>f ^o&s&ffi l 6« 
fl^gii^x^^S 1 0 0 a tOrtSft^p LT V>f ^ Q 

«1 1 e^fl&fcMAL&irUdEltSfravg,. 

1 1 8li. afe^0jgt8TO«cKliOftE*'x^ 

fcL a^t^^ys'-l 1 8£3i3»£Ett<9if^;*5> 

>f KscoTP-h^^xy^aei oo art^cigtts 

[0 0 19] ")iAJHfii OOaJi-fc^TSMOxA 
o- KJg 1 0 0 b £ffii-T& *) , Hattffv^fcjfii LT 
v^>. 9x^\D-h'fl|l0 0btt. 7n-fc.x#x£ 

Tn-feX#.*#J^P106fc, ^i^l0 2coajLA#l 

moo bcomffiizwufhtix^&tf^ ^*j\mmi 

0 0 afcy-WNWa^tf^ilftV^iijkt i)!^ 

swi o o simmzM t )mft>tix^&m%mmL 
%^£oi,zi-z,fzibX'S>&. &tz. rv^xaxmim 

D-fe^x#f^pi0 6fc*i-*t'5r-jT. ^x^JJSI 

si o o aftmzmA2ti£7\3*xtfxmfii;m'x 

£ -)xA D - RJf 1 0 0 b *fl-l/Cttffl-*-6#Rfc$r-> 
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[ o o 2 o ] 3->\mm i o o a<mmzu. t-* 

I 0 9#>>xy>Jg!B»l 0 0 a^JROHtf J; 3 £LTs£ 
10 0a £ Jlgfe-r^, Z fc T\ tW>iSffi#x»iSg£|8& 

j; o mm Lxmmx * mm- fcmt 

[0021]$ hlzV *J\Wm 100 aOftSlzfct 

I I 5i>mit>hx^&„ 

10 [ 0 0 2 2 ] 9 xAjaaffl l o 0 acoftajfcfct 
8S0 . 5 - 1 m mgSc7)/h§ K ^?V&%@L\rt Mxfilis 
t7-7V-M0 7i, *!«I*^i&6'>x/\10 2 
^ffift-f^^co^x^xffi^l o 1 1 . H^L&v^f 

M^gstfro-bx^xs^p i oea^x/xjQJU! 
i o o a* mk?htzvxmm£.wm 1 1 o kim»t> 

tlX^h. uCTyt7-7l^-M0 7ll. <>x^ 
S» 1 0 0 art3rCV)To**#Xc9&Jfcfr<^f^£Sj 
-fcU ^o^x^M 0 2^ffi£ffc£7"Q-bX;{fx# 

20 »i)ioiti^tti 1 7iz£*)*immmi ioiz&m 
ziixm. *m$mmi 1 o«^>.y^sai 12^ 

^•LT»*c0^l,^E^>.y^i 1 lfc^MS^T^ 
•&o Cl<?)j|tl£E^> y^l lllcioT, ^x^fefj^l 
OlfeitJfnJlteCPiSl 10c0fira^t§-^l.;fc*i 
fiS^b^^rSBWti. H:7xaio2 
SrtBLAil^^fc^x/Nffi^l 0 1<0©$^->x 
H» 1 0 0 bcolHffifc^t^^H^L^^y- 
h>0\s7cDmZ( l z-&frit&t:it>X'$)*). mmz^^m 
Wt^i^ 1 0 2jWMBtftBfc:5ts ± 3 '^xv'NffiS 
30 ^101 comZ £3m-f&t:if>X'$) 0 » ^iz«m^M 

m. 1 1 0 &mmtz*r ^mmm 1 0 0 a t ■> x ^n- 

K»l 0 0 bfcOiI#fc#£^5#asi 9 1^^^ 

%u\o e>frt>*7x.>\vmmi 0 osL^mstthtzibx 
hi>. m=<r>±Mimiz~o^xmw?titf. ^x^^si 

»1 0 0 aOTx'TO-Kffil 0 0 bt|6j*>-,TSPL 
feSi5^ («ai 9 lc7)ft&^) ^nOBlSliSl 1 Otf 

miLxmoztx. *>x'iymmiooaff)[H%k7 
vMx/jxm%U 1 0 6 1 0)j£ji£}girf 

40 £ fc t,r& 6. wmi}m\w&^ y*n\ &mm 

Zfi&m&li. SE^ilEftfc^SaE^'x^x^ira 
ffll 0 0 a0rtg£*A3*l«li££. ^Ml^fBa 1 1 
Ofr'ftai 9 1 t*tsffifc«i.T'>x^«i@Mil 0 0 

a£^H^ffij$^^*>'ft^*^r^s. %&*m. 
ewBizts^x. ^-Mfm^imm^mith^ 
x^ffij^i o l^iMaflit. m^ommzms. 
i-tmsmmi i ownrirtsfSfc^ii/ffc^t^T 

[0023] sc£«8«RMto^T»i. imftfcfcmn 

» Pl 1 3<7)5fetie«J^LT^t^iTX:?5ffl»ri£=Sr^ 
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iti 1 9tp^t^x^i. 'mmi 1 9X'immz 

mimmt ixmmmwzmir&itimmm 
*mMt&fck#mr&. mh i 9tu, a*ut 

Ml 1 9fc«»ft:3E»tSt#tfcfflv^4. 

1 9izam^^.m^mzm^t:mmm 
^ff^W3y7i/.yt- 1 2 1 tmm^ivx^ io 

S . * LT a vr p .yt-121 Jiaff^x^AiE^ l 

[ o o 24 j Z0smwx/\jtym£tm&mte£* 

mizm^xmrn-tz. umtha. z<nmwzm^fz 

wrarc. rp-fex^x^ASf l 04fc^x^APl 

0 3 1 immth loiz®*) mt^y 1 o 8 * h 
u km 1 4«ffltTi>< . mzmm^ 

?*1 11£J:99x'nC^10 1jP««>T££&£ 20 
tTlfr. Kl^^'-hA/^l^^^tAl 0 2 

7*BW>. •>^M0 2^F^Xy^>^-fSOtC* 
^Sr&S, Wil^x/N^ffll OOarttAOii^* 

Jir*-<3#H1T*4. £^K?tt«rin*IISl 1 o# 
^<C±Pr>T£&?9x''t«ai8l 0 0 a<7)rt3Pfcr 
u-fextfxStMP 10 6 fctfiiMLTfc "9. BwLfrv* 

v\imwmfj'x3*Lxifxm%u i o 6 a^xmjpm!! 
ioo a*»^paft$fLrv^iw)-c. ^xAjnaji i o 30 

0aflja^tt£^xAu-KfiSl OObSrfl-LTT'o 

1 0 6*»&»5its 4. f^mtm 

£f£»;*-g\ ^x^JftJSfSi 0 0a«rt^JBE'j* f ScP 

[0025] Bfa*>3&£l3$L£<u <K£To-fcX# 
X^ijatftSffi^S^LTro^xXTx^Affitl 0 
4tro-bx^^J*03^. =H/H 15£fflmu 

x.j\mm 1 0 0 aoftmzmAZtifzm-txxx 40 
fcL v-f ?nife^&<gi 1 6ft>&Att£*i&74?njI[ 

^ymmt^tzmTtm^txryx^^Miz 

1 (cftft&h£>> 102 fc*fL H^^Xyf-y^Ai 

#***sin 1 0 6 a»<y*5m&it4 . 

[0026] — £OiSBa£tiHtt:&(t&iM|:£. 
B2£JJlVvC8W*-&. *&t*Uf. ^<^g^rt^ 
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mi iscoftmmmi-ffi&tzzmtmzixti 

< . *«4iSS£&5r^»Ai?S 1 0 5 fctfxSA 
P l 0 3 fciiiSBK-fcSrtU o fc U ifcfc K W y;^ 
^ll4{iffl»Tfc<. Bi£>J:dfc:«r»£ffi£ 
£T{f£tf®T'Tn*x#x#^ P i o 6 CSi3ii^ 
H*UfH»S8atefl»;S^ ^xAjogjilOOa 

W&X'vIMjZMm 1 1 0 fcifcjEES** -y^HHzX*)-h 
% 1 9 1 1 i "C±H\ * xMiSUffif l 0 0 a * 

1 L^m%mm&xfTu-txi}xm%u 1 o 6 

fi*frf~ 6. <Jtt3>-T^>y^-l 2 1 £fifS5-£. 

ffli 1 9tiwt3*itvx«i«*«EE<rxfc-r6! *l 

T. «g»£vW^l 0 8fcJ:»)iSE^x»Affi«l 0 

5 1 *'x^ap i o 3 1 £ g»§ ^ x^&aw 1 0 0 
a <viftmzm&xx £m*)i&ti„ z\(?>tm£Ktcr>j)m 

2X'b&. -f-UT, fjtMjKfflil OOaCOrt^t^A 
Sii)t©ff^xSrh-^i 0 9\,zS.*)ftgMWl.X. m 

®*mz~tt. imRftmmft<rm'te®.miz£xA 

^5i#ii*«Lee«)»trf:LTU4 3tf!)T. mm-zti 
mrvxfyvsmi o o atfM^^T$ 
[0027] zzx\ ttmifzM4Hmttf?mxis.to 
t %&mft7m£ftMxz & z t &¥*mw lx v ^ 

wjga. &Jj*m?lXti<. *o-tttfl^ ayy-v, 
2 lfcJ:Vb-^l Og^OFFLT^xAjaa 

moo a<«£&s?s£E£iiu fiBffSHE^na 
iooat-> xao- k» i o o b t 

SBSIf^ftliMfrt^oTT-o-bX^S^p l o 6*> 
[0028] SfWm^t/jrSM 

"fmnzttmxz^ifrs^ *im®mi 1 oi4»*> 
i^!t's^#fii*^ ^Hite 1 1 9 fc«< . * i/c£<9# 

ayruyy—i 2 1 tso^ffi^tLT^x^saa 

HlOOatSg^. S^H»HttA^yi 
20*H»t*wkT. *<oi*tJ:0#aj**&ifc*« 

avmxtmRmmz-t&ztzmm-tK. im# 
[0029] zzx\ mm-mtK&mttLx. m 



( 
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fax h . yoy/fx<7)Xdiz^/ym^m 
wmmAztLTimztihmMi. mt\Z3 2 0 

Bg#i&K304. 2K£WTTeI&iaKa\ Offi* 

7. 3 7MPat^»Tm4rtaffi*taBw&ifc'e 
[0030] t.t^^)\mm 1 0 0 *ftw>m<mk 

a. i^xh&Hi»ctt£3*L£e>'t\ ECR77X7 

[0031] ttiz0)ztfrt>. ix-mmttiv^w 

J^frafciO^x^WXy^y^ff-,/^ ^ 
i^£^x;\&8&io lfc-fe-yhU;£25l£Ji^ 

tx^mmzm *) m-tz t &< x -y f-y^xg t 1^* 

[0032] X-oX. d&ECRT^XVX-yf- 

[0033] ttts&mmmtt. mxztvtz&m ® 
z*t-? 1 0 9 1 i o&g.®wLxvx'\wm 1 0 

0a«0rtgS(cfe^TeBg|fsS[f|s|fc®{cLfe^ 

%mt%&mmfc Lxus&tfxmMt'g 1 0 sizmx 

LXi>X\\ ^^{ib-^l0 9J±^t^&. 

[0034] ^mcommizfrfr&^mtimmmwzm 
< ptos^t^ s . j: ->x . mmmmx-?x? 50 
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1 0 

$mmtt&&w:<^ 1 frtftmz trimmer, 
mtmtsxi/m^mizim s x&mz 

Btizmmi-z z. t xwmm?:^A,fc%mz^t^ 

OffiHfifcMH^* h £ ®Btz$hm J: < f^i^-a ; fc t 

[0035] mkcmm2 . ismnimtzirfr&xm 

^'¥=fT¥lS«ffiMr5Xvx>yf-y^M-c&S„ *H 
lifi«0«ffi»c*^S 7X71 >y 

2 t^Sfec^Bl^L^E C R77X?i 7 fy 

i. S ^x/\*aa^c7)«ffifc . SB^gE«c^rtgptc^; A l 

3fc<r^ggcWxA*»Sco4fc«I£. 04ti^S 

[0036] 03fcitf04 fcfeV^TW^FSmffiST" 
7X-7X-y^->-^gD2{i. •>x^»Hffi|f2 0 0^4> 

1 fcnL*ECRr7X7I 7 fy^tD 1 05»>x^ 
«-ft 1 0 0 a fc NSfc. •Jx/yJKWtrD-feXW 

m%mvtmz't6mtmtozti&. zotub*? 

x'-*9m2 0 0«L ^xVNj^Hfl 0 0 a 

[0 037]»»fc^oasg*fi3fc«>t. ^x^ 
««2 0 0J±<r^iAP2 0 3**U 4fc*mP2 0 
6«<Nft$h.&. ^x^AP2 0 3«. rn-bx^xi 
AffiW2 0 4fc iVsfib<rx#AffiW2 0 5 fcSSRSft. 
TtJO. «)0#x.A';|/7 , 2 0 8{c ( t-oTV^-fit*^Ef 
tSai-^,, t^^. **X#AP2 0 3fcJ:lfflJO# 
i^y2 08*Lfc» 7-p-fcX^x#ABB^2 04fc 
J:^ffi^x«Affi§2 0 5^ m-ffiJJiJfflfc^Ajtii 

««2oojcBtiLTfej:^. ^«L*«»e«. «l 

[0 038] Xo-fex^X^Aill : 2 04<7)5fcfc 
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1 1 

Tu-tZtfxmAM'g2 04 k, W t )Wf<>l'72 0 8 

20 5 tMWtWX208k* #X«AP2 0 3 

0, i«HSL*V4K@at. »MP2 0 6fc#Mfr 
fc&^T. •>x-'N«HHt2 0 0rtaifc»ASii*ro-fc 

[0039] %&m&xt>mm2 o out. ->x;\2 

0 2<oajLAfl^1f-tS J: 3 t-t*fc«>tfjy-hy^r 
213fc«irv^*. 20 
[0040] ->x^JtlBfifiS2 0 OiWgUWi, h-? 2 

0 9rt^x;N*!UIW2 0 0 SKDBKrJ: 5£L-aRit& 
fiX^S. b-^2 0 9«, SiHKOx-rasi^O 

[0041] ^x^sit 2 o oeortaucou ± 

araoflttfttiTCtt*?;/ * v-:rv- h 2 o 7 h , *} 
x a 2 0 2 U Ta5«ffiO«iEi>fiN:J^>^ x a 

m& 20 it. m^L&mmm&wma 2 0 e 30 
frt>>>x;\wm2o 0 zmm-&Kib(r>im£mw2 

1 0 t*saJtfeh.TV^S. TiWllM2 1 OJiT 
9+*.x.-r&t2 l2Z1tLTT9^?.x.-?2 1 1 

aaasftTtsD. ift.fc±->T^*^«*&2oiti 

J:l^r»SPig2 1 0<9fiS£^fbS-£.& l rfc#X'£ 

*. tiAzmLZ-tzmit. •>x;\2 0 2£asLAfi 

tm^iAfi^S 2 0 1 C7>S$ $■ h W72 

1 3^^fc^-i>-^s^«). fcitx. ^ji/\^m.mz^ 
x^2 o 2*qffia=atfiBt*s J: a v*/\tm&2 o 1 

1 0 * >>xv\5!igit 2 0 0 1 Sf^O 2 0 6 fc tfWBMcfic 
4tSfta52 91{cSfif§-|J:S-i : tcJ:- 5 T. *x'n« 

sMi2 o o i%mmmwwm 206 km 
v vongttur. ? x^^unt 200 mmn 2 0 6 *= 

50B«21O36«aFHILTa3ii:T. **-N8«»2 0 
OWrtSUtS^P 2 0 6 kemmt: mSi-t&Xilhk 

ffiy-v -y *TB* < 0 &Sftfr?>£& T? f - A X 50 
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-*2 1 1 *»HL1tSai*ifcL =5r£Kff 

*fxtf*>xJ>9ma2 o oortsst^A^iit^t. 

4^PS12 1 0tt?x'M81ff 2 0 0e>rttf£>6tt& 
^*»3ffi**»tTfta2 9 1 tip Ltf(t 
fcfciWT. *^&(&V*MTi91b£l692 1 0 

zmt%< k i> a v^*-c*« . 

[0042] Ca&SOTjtSvjgtM^Sft^afl^ 

UttST. Tn-fex^X^AI?g : 2 0 4 t^X^AP2 
0 3 tWMtiJ:, 0 8£-fc <y h 

LTt><. <fcfcr?^.xX-*2 1 ltiD^xAfi^ 
&2 0 l*>>'-hA;^2 1 30mZ£&6*iWB&L 
T» y-hAW21 3Sr^#'>x J 'N2 0 2$-'>xv'NS 
ft&2 0 1Ct»Nt4. ^■<7)&y-^^7'2 135- 
BK>. 9x'\2 0 2£F54Xv?->'^*O£ftB& 

ffigfc&S J; 3 fc«>x;\fisJ5& 2 0 1 £±&Z-£&. Z 

2 1 Oft^CTO-? x'>«an2 0 OcOrt 

*fc«aP2 0 6fc36«ffiiLTti»). Ea^L%V4tS« 

a&t<^n2 o 6*j^x^j?i3a«2 o o&>&hhc&*i 

TWSrvvjtr. , >x^»«2 0 O^^^^S^p 
206*»6»»'C&4. -f-i-Cacfc»«P2 0 6fcS« 

o o <r>n&<nm)W i o o p agjgt&s * -cuaw- 
s. 

[0043 ]-Bfa*MlffiKfcaLfc^ % ^(crn-tx^ 
x^i*0a : trt8fli^^LT7"n-tx^«;AE'i ; 2 0 
4fcTn*x#x£jI9ii*. ±^«ffir$>S^y- 
^-J^ 2 0 7 £~FanHFC&&?x'Y8&&2 0 1 k 
<Vffl\,zm^m.j)$:'6mfZ> . >> xv\^«l« 2 0 0 fDft 
SStcSA$*utrn*^^(i, is* y—yi,— ^20 
7f)lA^20 l fc^Ot^tyt^fcj; 5^ 

tm&2o itflasgfct>>iA202etLF5-fx 

tiftMP 2 0 6^»S3il&. 
[0044] iCOSB«OgE?|NBffcfc»tSl^^ v 

fc»S8!0§HffCfcS. i-f@3cOJ:3fc. TP-tX^' 
^»AK» 2 0 4 fc ^x^AP 2 0 3 fc Mttfi J: 3 

o#^a;^2 0 L^ibaBa2 1 o * 

±fffc«ttT. i*9lP2 0 6fc«eilS#tfcB*l,«rn» 

M^M£fffl|$-tL >>xASPHf2 0 0c7)^<7)M^ 

ea2io£7**xx-*2i lfciofttTissta 

*TW. 9x/Nffiltt2 0 0 £B>KL&Vtff&(!ga& 
t^tD2 0 6^RHfrr&. <Xfc0^L=Sfl>^flEXfx 
&S0i&trffi||^fNi3^ «J l 5#x.^7 r 2 0 8t < fc 



1 3 

OsEtfX^AEf 2 0 5 1 tfzmXU 2 0 3 1 £g3I 
3#»>x>M8WB 2 0 oaft&eaEtfx&go&tr. 

^^®£^<7D#H4 -£'#>•&., -eLTs ^xAjJUUf 
2 0 0<^&fc#A$*l*:iSffi#X£ t-* 2 0 9 J: 

[0045] ^mmcmmx-ummcmm i tus- o , 

fc ±tft-* 2 0 9JOFF LjfMSSflcJ- ^ig^ffiw 
£tfMCRL&& "11)^1^2 1 0£±tfT. m%U2 

o o «rtsp<7>a^*^T-rs r t . 
[oo4 6] zzx\ mm^t^hmttx. m 
z-timzm&iz lx i oxmsmmttizsHmm?: 

&m&mmiz&^xmMLtzmiHim£to* 
ttmLxm^mmz-tzzt&Tzz>frt>xh&. z 

[0047] ^ftJL^*^{i. Kfcirt^xM^Ufco 

wftU&JiWE c R75X7X yf-y^ms^ifizitK 
Xm< » ^^^mffi^ffl^wtcffii^-Ox^isiatc 

[0048] iEco^ff^Sm^T^Xvx^f-y^ 
^SD 2^58B^6Eftt7jc^^ D L^Zjgit^^ 
ffl Uc*§3\ ^ x^mm 2 0 0 rtSB£Z&ft0»g 
ASftTttHSflSIBfcfcL «i.K3 5 0K, 2 0MP 

ag*osagfcffi:>jri 5#jyj:fla#$*iiuf. flrto 

KftMZmkZitZtzibX'h'). i>L~m{Um<r>?>.cD 

[0049] ttzm&CVBB 1 E C RTyX-? 40 

x-yf-y^lMD l fc|B|^ WF*«ffi!@T7Xvx 

[00 50] ttzZffiZti)^ ±xmmuz^^\7) 

x"£<>x'vft&&2 0 1 iZ* y h Ltz££?\$m . 

ix-MWLfzmwft&comtimizj: vmmnttt. 

X MteiSfc ^^LTtf £ 6 Z\ t fcfr* . 
[00 5 1] lot. <I<afc 3 ^TO¥S«ffiar5X 
vx-/^y^|gD2^fflv^'> J ;y^«Pi^^fflv^ 50 
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tut. n~c^mT^-/^y^xmtu=jxbmixm 

[0052] =5r*J+^tt^©T-t>. gA£ft£iSffi# 
X£h-? 2 0 9ti 9SSSlJfflLT>>x^}!!yiff 2 0 

ommz&^xmRtiimmizLrztK mmx* 
^Msmmi,z&ux&&ffxz\±im^imffi%ifc 
ovmt Lx&mxmM»§2 o 5 tc§A lt t x 

V*. ^^{ib-^2 0 9J±^®t^ <> 
[0053] ^SfecO^ffit^^^^jiggj^ 

[0054] mm<mm3 . *mmcv&mizib>i,>&?m 

i£TCP (Transfomer Coupled Plasma) 
vX^x. y+yrgBX'hZ,. *HSS«©ffit:*^ST 
CPS^^T7X-?x.yf-y^BD3<i. mtco 
&MHz7FLfzECRy°yX*7JL y+yy^mD 1 4>t 
»±^te^lt2 ics L t^tfTtemffiar^xvx y 

>^iaD2fc|Hia. >>xAfc^LK7>fx 7 fy^ 

[0 0 5 5] 05fcJ:UH6(c:i>V^TTCP^^^ 
T5Xvx>y^-y^gD3Ji. >>iA)i!liif3 005: 

<t"Mzm&ztiz>. zw>x;\mm3oot>mmc?)B 
® 1 t*>fts->x^«ia«i 0 0 a±fzimm<mm2 
£#v& i >^\>&m2ootmmz^ ^x^^^ 

ZcOizlb^ •>x^\3t&a«3 0 0<i. ^x;\J?UI;fti 
00a4Jt«200fc ^tH^OASlfEfcaS^ . **o 

a< o^^av^-c^^fit *)-tzz\ t*iM 
at. t c Pwm&siTj^h h fzm-®<r> 

v*'\»imm3ooco±.mmm#3i4t%->x^ 

h. J:oT. -^)lf«*3i4tiB£Ett^iii.|„ifc*i 
10 05 6) 9\4$kfix<m%Zft?tzMz. >>xAia 

atf 3 0 0 iMxmxa 3 0 3 shi* . *fc«mp 3 0 

6*f#g$fLS„ #XgA03 0 3«i. 7DtX^# 

AEW3 0 Anxv^mmffxmxs/ss 0 5 izimzti 

TfcOs «0§^^7'3O8fcJ:-pT^-m*HOE'g 

t^a-ri.. t*.^. ^rx#AP3 0 3i>j:vfljo# 

i. A^7-3 08^Lfc, 7"D-feX^X#Affif : 3 0 4fc 
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9tt3 0 0Ctt&L?t>Jtiri. Jt/iL-?-*?)^^ Jttt 
[0 0 5 7] 7n-fcX#xgAI! / g3 04<7)$fc<;: 

Tu-fcXtfx^Affil^ 0 4 fc . « *)&t rt)V73 0 8 
fc, #X^AP3 0 3fc#Mfrfc&oT. To-fextfx 

£">xv\$!is«3 o oort&A.fc^Tj-&^g fc:5:oT 

V^So KflE#X*Affl^3 0 5c9ft«2jSff#x 10 
305 1. W)9t'tfr7308b* #X^AP3 0 3 

fc#— fttftot. iSE^'^^^x^^siffsoowrt 

£ttftJflftA07n*:*tfX£ «t?/s£E^X^5l^ fe< 

0. £*>BwU5rnftS3tBi:, »M33 0 6fc#-# 
kKc-oX. 9x"&11g3 0 0lWfc*A&rifc7n-l: 

[0 0 58] &gft£>>x'\«311f3 0 0fcL >>*A3 
0 2 <Vib LAttZfrt hio fctSfc*>0>y- h 
3 13fc*;tO>*. 

[0 0 5 9] »>x^N53ffi|f3 0 0^'|^Pt{± % h-^3 
0 9#9x^J8««3 0 0£]R9ffltr J: ? fcLT»*tfe 

fvo*s 0 b-^3 0 9«. aKmtOx^^yniso 

0 £ mm-& z k x\ rt3so«BE^'x<ofi«^ tut ias 

fcLtfc&& J: -5 ,tW LTiffit fiHM^MIeKSlc-t 

[0 0 60] ^xA^«3 0 0<7tf|.g5fc«3£>fc. >> 
x"£^3 0 0OlTO£Bjl£a£3-e-* aorfpp 

3 15 «>Mfc3 1 40j^£|»t&*L7»&. 

[0061] -jr. »>x Ajaait 3 0 0 cortgBfcji. v 

■* h 3 0 7 fc . Taraangbftg&o? 

x;\ft}$&30 1 kimttbtlXKi. ifc»$lP3 0 
6fc. ?ftE^>>y^itt3 1 2Sr^-LTiftffi>'>-y^3 

1 itts«s*«:"rabfflisi3 1 o#aw-jyiTns. 
^nfc«3iott. iiifcj:oTiiniiP35iH83iotf!) 40 

1 o£^a3 0 6fc?xAftm3oofcattft£# 

«-SA^3 9 1 C3«3-fr*£ fcfc J it^i/^l 

w 3 0 0 * as l * osBaaawtsip 3 0 6 t ts$e 

■t4fcA-C*S. *M**Uf, ?x'M£lfg3 0 0tfft 
^P3 0 6fc*ia»->T§BPUi*»- (ftff 3 9 Mht 

**►> *~ s m£mm.3\otf'mLxm?z.kx\ ->x 
a«b»3 0 wtt&k nma 3 0 e k <mm^Mmi- 

[0062] ^<0Ha<0»>xV\S!iai^t:t>ttSiM^S- , 50 
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VxsvTmmmvmwx'&z. t-t. Tot^i 

<^ttST\ ro-bA^«Affiff3 0 4 fc#X»AP 3 
0 3 k &mtt& J: 3 fcflj A/l^/3 0 8 £ -fc •/ h 

LTfc<. 4^ »nfc4R&3 1 ottTffttj*. 

□ 3 0 6l:^x/\ffilfli3 0 0j:^ffiiS«T^<. & 
fc, J"'- h^73 1 3 ^ >> x A3 0 2 J <>xAg 
#£3 0 1 fc-fe-y h U y-h;*/3 1 3 S-BiftS,, 

S3 1 oaqwoTts 9. H^L*v«saiaaDq^ 

P3 0 6£f*xAWSJf 3 0 0*>6Htt&h.TlrV£t V) 

•c. ^xAjpMf 3 0 omm^m%u 3 0 6&t> 
m-c$ h . zzx-mzmin 3 0 6 izgmztuzm* 

L'SfV^ttSlifaUHHiS-fr. ^x^^ffiooouort^ 

[0063] BrSWitfflgtcigLfc^ iKfcTo-fextf 
*£i*9&tf«ffi£gflHLTTu-feX#x#AE i f 3 0 

3 1 5wmcofrbkmco3^kwm£mmimfj?:mu 
u m&zn>\,tf±%^&3 1 5kT8mmx$>&v 
xVNffi^ 3 o i t^fct^^n^^qiw -s . >> 

x^N«ffllt 3 0 OWrtSKailASWtra-bX^tt, 
3 W ;P«±aJ«ffi3 1 5 fc J: D%£L£9!gaft 

fci^^m^t. }^^3-f7Hjthg5^Si3 i 5t^ 

xAflate 3 o i t^sfc^titm^fcfcj: <o®mm 

^xA^3 01 fc«*3*ifc->xJ\3 o 2fc*f L K 

X^fXtiWMP 3 0 6 *»^JWR5*L* . 
[0064] i^Slg<?Dgfe^fcfcftS»f^^. 

ftjM^>9Rgrc£&. *-fH5^J:dfc. 7ntx^ 
X^Affi^3 04 fc#XgAP3 0 3kim»?&Xd 

cfl)D^A^/3 0 8a"/ h imt$mm3 1 o^ 

T(f ttSvP 3 0 6fcS»3ftjfcH*L=StV* 

5i8B£fl«$-tL ^x/N*!«Slt3 0 0<7)rt3P£7)^t|cS- 

tt<« *4sassaesisfcaLfc<5,, -^outs-e^raK 

f%m3 1 0 2:?ftE^> ^311 fcJ: *}±(f T«^3 9 
lfcS*$^ '>xMMa«3 0 0 5r@^L^rl,^fm^ 

w&vtmu 3 o 6 1 iee-r-& . «fcHSL«rv>»E^ 

^S«0atHMi*#»S*. «D»i^^3 0 8fc 

J: o affi^rx^Affi'g 3 o 5 fc tfxmxn 3 0 3 1 
iis*»>xA3(!iaii3 0 ocort^taE^x^ Moa 

tr. -^©5r^«*»-H6-efcS <> -eLt. >> x ^ 

a«3 oovm£m\ztuatE#x*t.-f 309 

[0065] 4^Uft<0JBSfc*iv^-C*>. TC P^i^^ 
^75Xvx V f->^^D 33WBWraWtcW«SWt 



1 7 

3 o 9 i o f f imm-^m^^co^mzm ttz 
*iwi3wm3 1 oztvx. mm3 0 6ipt>m 

[0066] tit. #m.<mm,zti\.\Ti>. imwn 

[ 0 0 6 7 ] £ Jt » *HSSc7)®ffllC*^STC PMP^ 
[0 0 68] iizznztfr^ ±.-cmWLfzVjLJ\co 

[0 0 69] J:oT. iOio^rTCPSSI^g-T^ 

[0070] %t5*m&<mmTi> . 

X£ b 3 0 9 (c J; O&giBlffli I/O x^jguilt 3 0 
0<0rtSPfctJ^T®SI»cE#:«®tL^*«, iME#x£ 

fc: LTsEtf^SAEf 3 0 5 fc«A L-T & <t 
V\ -e<0^±b-^3 0 9li^fc^r^ o 
[0071] 3t^te60Jg©t*^^^t^i£§|g5-ffl 

[0072] -ewffi. mrnrmm. 1 -3 xu. r^x-? 

>^M.i miz tx*mii l zfrfrz>¥mm!&& 
m<mmmLt^ xmnnMommcmmizcofr 

[0073]**:. »!«ttfc&&!fi»3ti LTSlSfcO 
JBS 1 -3TJ2llIHtfSSt£ftfc LTWft*. ~mit 

[0074] 

[ ^BH^as] <r <r)%m<r> 0 *>mm 1 iz^h^m^ 
wmk&zm^ tfuf . m 1 comx^mz j 0 i*A? ^ 
wmmzxix. mmiz&^x^mm^wm 

x^2<mx*mzi: omxziteimmmzxmmft 
mz®mLx$m?z&cox\ m^m^^Mtiz 
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vis* v z®%iz%mk<mk-t& zthx-^h. 
10 [0075] zomvo mxmtzfrfrh^mm. 

^imtmmm^xft®im-rz><nx\ wmfm 

zztix-z. mz^i^xhm^mmm^mti^m 

t*mi£w^z)mmnftmzm^m%.XTmx'Z 
a. 

[0076] zmmoo hwmm ^z^h^m^m 

3.X'Amtmmzft^mmmmzmmm%{tti 
#xm$:m?&0>x\ Me^B^^a^A 0 ma, 

mmnmz^m&xmxz&. ttz. mm& 
wtmiftfcmii^tttimzmm&ztxizmi 
m^fiEMmzmtintxmmizz omm-f&z: 

[0077] z<mmcod *>m$m4 iz^h^mim 

fcSffl-ts^T-. fttm®tfm,tt fmtzfttitsjstzri:, 
ft?mtito*ftMLxmmmz?zz ttfx-z 
z<vkZ!mLtzm^mii±ffi&w;Ex^mz% 

[0078] z<mwcoo *>m$m5izfrfrz¥i£to3i 
mm^com^it^itimihmmix^^ 

X\ mLm&mm*%fcZi£&t:ftff)ffi8£m:lz 

[0079] z<mw<r>o *>m%m6izfrfrz,¥mtm 
50 tfcnymjj&zm^tttf^ ^mfomfc^MmiM t ¥■ 
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[an *^BH<?)iiffi^© i tzfrfrz^mtmim 

g^ffii££^19r[B0T'$>S„ 

[03] ^ji^i^b® 2 tca^ ^ ¥i§ttmm%i 

[04] *«BJ}£0||5feO^S2t*^S^#«^ 
S«ffi££^1SrHQ0T-$>.£, . 

[05] #$gHjjc9»6?m©3 fca>a>&¥^flctBig 
[01] 
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[06] *^co^ig^®3(C*^|,^f^Sig 

100a, 200, 300 ^^\HmtS^ 102, 2 
02, 302 ^x'V 103, 203, 303 tfX 

mxn. 104, 204, 304 7v*x#xm*m 
105, 205. 305 immzmAig.'g. 10 

6 7Dt^#X^D, 206, 30 6 BSRCk 1 
08, 208, 308 mm^<JUr. 109, 20 
10 9, 309 t-*\ 110, 2 10, 310 nUteS 
Biffi. 111,311 211 T?^- 

^-^ 1 1 3 ©&#8s#8fajn. ii4 fh 

>t<)V7. 1 1 9 ftgflL 1 2 0 1 2 1 

3 ^.yf-. RM jSsffflHS. 

[02] 



m. 




1 1 1 :»E>V»j* 
113:«J»»HHlO 
114: KWV/tlt7 
119:9WI 

121: rc/;7L.«,+t- 
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F?-A(##) 5F004 AA13 AA14 AA15 BA04 BA08 
BA11 BA14 BA16 BB11 BB18 
BB26 BO BC08 BD01 BD07 
CA01 CA09 DAOO DR23 DB26 
FA08 

5F045 AA08 AA10 AA13 CB06 DP01 
DP02 DP03 EB06 EF05 EH03 
EH05 EH11 EH13 EH16 EH17 
EK06 HA22 

5F103 BB45 BB46 BB57 HH03 PP01 
PP18 RR01 RR02 



